In the present work, the collinear equilibrium points of the restricted three-body problem are studied under the effect of oblateness of the bigger primary using an analytical and numerical approach. The periodic orbits around these points are investigated for the Earth-Moon system. The Lissajous orbits and the phase spaces are obtained under the effect of oblateness.
Introduction
One of the most important object in astrodynamics is the restricted three-body problem, which has many applications in space missions. It deals with the motion of an infinitesimal mass under the effect of gravitational attraction of two bodies, called primaries, which move in a Keplerian orbit around their common center of mass.
This problem has five libration points: three of them are called the collinear points 1 2 , L L and 3 L , which lie on the line joining the two primaries; the other two are called the triangular points 4 L and 5 L [1] [2] . Several studies have been carried out on the collinear libration points by considering the oblateness of one or two primaries for the circular restricted three-body problem. Sharma and Subbarao [3] investigated the the locations of the five libration points under the effect of oblateness of the more massive primary for some systems of celestial Celletti A. [7] analyzed the Lissajous and halo orbits near the collinear libration points by using the classical perturbation theory. In this paper, the restricted three-body problem is studied by considering the more massive primary as an oblate spheroid. The Lissajous orbits in this case are presented, and also the phase spaces are obtained.
Equations of Motion
Using a barycentric-synodic coordinate system ( )
ξ η ζ and dimensionless variables, the equations of motion of a test particle in the circular restricted three-body problem under the effects of oblateness of the bigger primary can be expressed as
where, 
Location of the Libration Points
The collinear equilibrium points can be obtained by solving Equations (4), (5) and (6) when 0
The coordinate of the collinear Points 
Each of Equations (8), (9) and (10) 
The Motion around Collinear Libration Points
To study the motion of an infinitesimal neighborhood around the libration 7 2  5 2  2  2  2  2  2  2   2  2   5 2  5 2  2  2  2  2  2  2   3 2  3 2  2  2  2  2  2 (14) and (15) is [8] ( ) ( ) 
Then Equations (17) and (18) 
Lissajoues Orbits at Collinear Points for Earth-Moon System
To get the Lissajoues orbits around collinear points under the effect of oblateness, put 0 0 η = , in Equations (29) and (30) 
where, ϕ and σ are the phase angle.
Equations (31), (32) and (33) are used to determine the halo and Lissajoues orbits around any collinear libration points under the effect of oblateness.
Phase Spaces at Libration Points
To get the periodic orbits about the libration points the following technique will be used. This technique depends on the solution of the system of Equations (1), (2) and (3) taken into account the location of libration point as initial values, it is needed to reduce the order of the differential equations system as follows, let ( ) ( ) 
Results and Discussion
The system of Equations (31), (32) and (33) are used to generate the periodic orbits around libration point L 2 which Figure 2 displays Lyabnuov planer orbit. this system using Implist Runge Kutta method. Figure 5 displays the phase space for the motion near L1, also Figure 6 and Figure 7 display the phase space near L2 and L3 for the Earth-Moon-spacecraft system. Table 1 
Conclusion
Periodic orbits around collinear points in the restricted three-body problem have been studied under the effect of oblateness due to the bigger primary which enables the uses of these effects in the space missions. The obtained Lissijous orbit is one aim of the maneuvers through the path of any space craft. 
